Carpal tunnel syndrome: US strain imaging for diagnosis.
To determine the feasibility of two-dimensional (2D) ultrasonographic (US) strain imaging for quantifying and mapping mechanical behaviors of the median nerve, flexor retinaculum, and flexor tendons within the carpal tunnel in normal and carpal tunnel syndrome (CTS) disease states during active finger motion. This prospective study was approved by the institutional review board; all subjects gave written informed consent and had both of their hands examined. Ten wrists in 10 healthy volunteers (age range, 35-51 years) and 16 wrists in 12 patients with CTS (age range, 37-55 years) were examined. In the patients, CTS had been confirmed on the basis of clinical symptoms and results of electrophysiologic studies. Raw US signals were acquired and were cross correlated to enable estimation of 2D incremental displacements, from which 2D strains were computed. The median nerve was characterized by the axial normal strain, while the flexor tendons and the flexor retinaculum were characterized by the shear strain. Temporal mean values (mean cumulative strain [MCS] values) and standard deviations (standard deviations of the cumulative strain [SDCS]) of the spatially averaged cumulative strains in each tissue region over the entire cycle of finger motion were compared by using an unpaired two-tailed Student t test. MCS for patients with CTS and volunteers was similar. The SDCS for the shear strain of the flexor retinaculum was significantly lower (P < .001) in patients with CTS than in healthy volunteers, while that for the axial strain of the median nerve was higher in healthy volunteers than in patients with CTS (P = .0065). US strain imaging can be used to quantify and map tissue kinematics in the carpal tunnel and to differentiate abnormal from normal median nerves in the wrist.